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Sunbeam  concentrating  and  collecting  apparatus. 

A  sunbeam  concentrating  and  collecting  apparatus 
comprising  a  lens  system  for  concentrating  sunbeams 
and  a  light  conductor  cable  (5).  In  order  to  obtain  the 
most  effective  concentrating  of  the  subeams,  a  beam- 
receiving  end  face  (5a)  of  the  light  conductor  cable  (5) 
must  be  precisely  registered  with  the  focus  of  the  lens 
system. 

For  this  purpose,  a  cable  holding  means  for  holding 
the  beam-receiving  end  face  (5a)  is  constructed  so  as  to 
be  able  to  move  and  adjust  in  three  directions  perpen- 
dicular  to  one  another  at  one  point  close  to  the  focus 
of  the  lens  system,  by  means  of  a  position  adjusting 
means. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e m e n t   of  a  

s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s   in  w h i c h  

s u n b e a m s   a r e   c o n c e n t r a t e d   by  a  l e n s   s y s t e m   and  t h e   c o n c e n -  

t r a t e d   s u n b e a m s   a r e   g u i d e d   i n t o   a  l i g h t   c o n d u c t o r   c a b l e   a n d  

t r a n s m i t t e d .   More  p a r t i c u l a r l y ,   t he   p r e s e n t   i n v e n t i o n  

r e l a t e s   to   a  s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s  
of  t h e   a b o v e - m e n t i o n e d   t y p e   w h e r e i n   c o n c e n t r a t e d   s u n b e a m s  

can   be  g u i d e d   i n t o   t h e   l i g h t   c o n d u c t o r   c a b l e   a t   a  h i g h  

e f f i c i e n c y .  

In  t he   p r e s e n t   e n e r g y - s a v i n g   a g e ,   much  a t t e n t i o n   h a s  

b e e n   p a i d   to  t h e   u t i l i z a t i o n   of  s u n l i g h t   e n e r g y .  
I  was  q u i c k   to   n o t e   t h e   e f f e c t i v e   u t i l i z a t i o n   o f  

s u n l i g h t   e n e r g y   f o r   i l l u m i n a t i o n   and  h a v e   made  v a r i o u s  

p r o p o s a l s .   The  m o s t   e f f e c t i v e   u t i l i z a t i o n   of  s u n l i g h t  

e n e r g y   i s   to   u t i l i z e   s u n l i g h t   e n e r g y   in  t h e   form  of  l i g h t  

e n e r g y   d i r e c t l y   f o r   i l l u m i n a t i o n   w i t h o u t   c o n v e r t i n g   i t   t o  

o t h e r   f o r m s   of  e n e r g y ,   s u c h   as  e l e c t r i c i t y   or  h e a t .   I  o n c e  

p r o p o s e d   a  s u n l i g h t   e n e r g y   c o n c e n t r a t i n g   and  c o l l e c t i n g  

a p p a r a t u s   in  w h i c h   s u n l i g h t   e n e r g y   i s   c o n c e n t r a t e d   a n d  

g u i d e d   i n t o   a  l i g h t   c o n d u c t o r   c a b l e   and  t h e   c o n c e n t r a t e d  

e n e r g y   i s   t r a n s m i t t e d   t h r o u g h   s a i d   l i g h t   c o n d u c t o r   c a b l e   t o  

a  p l a c e   w h e r e   i l l u m i n a t i o n   i s   r e q u i r e d .   When  s u n l i g h t  

e n e r g y   i s   t h u s   t r a n s m i t t e d   t h r o u g h   t h e   l i g h t   c o n d u c t o r  

c a b l e   and  u s e d   f o r   i l l u m i n a t i o n ,   s i n c e   t h e r e   i s   no  c o n -  
v e r s i o n   l o s s ,   s u n l i g h t   e n e r g y   can   be  u t i l i z e d   m o s t  

e f f i c i e n t l y .   H o w e v e r ,   i t   i s   p r a c t i c a l l y   i m p o s s i b l e   t o  

g u i d e   a l l   t h e   c o n c e n t r a t e d   s u n l i g h t   e n e r g y   i n t o   t he   l i g h t  
c o n d u c t o r   c a b l e ,   and  t h e   u t i l i z a t i o n   e f f i c i e n c y   i s  

c o n s i d e r a b l y   l o w .  

The  i n v e n t i o n   as  c l a i m e d   i s   i n t e n d e d   to  o v e r c o m e   t h e  

a f o r e m e n t i o n e d   d e f e c t   of  p r i o r   t e c h n i q u e s .   I t   s o l v e s   t h e  

p r o b l e m s   by  t h e   f a c t   t h a t   t h e   h o l d i n g   means   f o r   h o l d i n g   t h e  

b e a m - r e c e i v i n g   end  f a c e   of  t h e   l i g h t   c o n d u c t o r   c a b l e  

c o m p r i s e s   a  f i r s t   m o v i n g   and  a d j u s t i n g   means   c a p a b l e   o f  

m o v i n g   s a i d   b e a m - r e c e i v i n g   end  f a c e   of  t h e   l i g h t   c o n d u c t o r  



c a b l e   in   t h e   d i r e c t i o n   of  t h e   o p t i c a l   a x i s   of  s a i d   l e n s  

s y s t e m   and  a  s e c o n d   m o v i n g   and  a d j u s t i n g   means   c a p a b l e   o f  

m o v i n g   in  two  d i r e c t i o n s   v e r t i c a l   to   s a i d   o p t i c a l   a x i s   a n d  

p e r p e n d i c u l a r   to   e a c h   o t h e r .   I t   i s   p r e f e r a b l e   to   p r o v i d e  

f i x i n g   m e a n s   on  b o t h   e n d s   of  e a c h   m o v i n g   and  a d j u s t i n g  

m e a n s .  

The  a d v a n t a g e s   o f f e r e d   by  t h e   p r e s e n t   i n v e n t i n   a r e  

t h a t   t h e   b e a m - r e c e i v i n g   end  f a c e   of   t h e   l i g h t   c o n d u c t o r  

c a b l e   can   e a s i l y   be  r e g i s t e r e d   w i t h   or  c o n t i g u o u s   w i t h   t h e  

f o c u s   of  t h e   l e n s   s y s t e m   and  f i r m   l o c k i n g   i s   a s s u r e d   a f t e r  

t h e   r e g i s t e r i n g   o p e r a t i o n ,   w h e r e b y   t h e   a b o v e - m e n t i o n e d  

d e f e c t   of  t h e   c o n v e n t i o n a l   t e c h n i q u e   i s   e l i m i n a t e d .  

The  way  of   c a r r y i n g   o u t   t h e   p r e s e n t   i n v e n t i o n   i s  

d e s c r i b e d   in  d e t a i l   b e l o w   w i t h   r e f e r e n c e   to  s e v e r a l   d r a w i n g s  

w h i c h   i l l u s t r a t e   s p e c i f i c   e m b o d i m e n t s ,   in   w h i c h :  

F i g .   1  i s   a  s c h e m a t i c   d i a g r a m   i l l u s t r a t i n g   t h e  

e n t i r e   s t r u c t u r e   of  a  c o n v e n t i o n a l   s u n b e a m   c o n c e n t r a t i n g  

and  c o l l e c t i n g   a p p a r a t u s   to  w h i c h   t h e   p r e s e n t   i n v e n i o n   i s  

a p p l i e d ;   F i g .   2  i s   a  b o t t o m   v i e w   i l l u s t r a t i n g   one  e m b o d i m e n t  

of  t h e   s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s  

a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ;   F i g .   3  i s   a n  

e n l a r g e d   v i e w   s h o w i n g   t h e   c r o s s   s e c t i o n   t a k e n   a l o n g   t h e  

l i n e   I I I - I I I   in   F i g .   2,  w h i c h   i l l u s t r a t e s   t h e   s t a t e   w h e r e   a  

l i g h t   c o n d u c t o r   c a b l e   i s   a r r a n g e d ;   and  F i g .   4  i s   a  c r o s s -  

- s e c t i o n a l   v i e w ,   s i m i l a r   to   F i g .   3,  of  an  a l t e r n a t e  

e m b o d i m e n t   of  t h e   s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g  

a p p a r a t u s   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n :  

F i g .   1  i s   a  s c h e m a t i c   d i a g r a m   i l l u s t r a t i n g   t h e  

e n t i r e   s t r u c t u r e   of  a  c o n v e n t i o n a l   s u n b e a m   c o n c e n t r a t i n g  

and  c o l l e c t i n g   a p p a r a t u s   to  w h i c h   t h e   p r e s e n t   i n v e n t i o n   i s  

a p p l i e d .   As  shown  in  F i g .   1,  t h e   s u n b e a m   c o n c e n t r a t i n g   a n d  

c o l l e c t i n g   a p p a r a t u s   1  c o m p r i s e s   a  l e n s   s y s t e m   2  f o r   c o n c e n -  

t r a t i n g   s u n b e a m s   L,  a  h o l d i n g   f r a m e   3  and  b o t t o m   p l a t e   4 

f o r   h o l d i n g   s a i d   l e n s   s y s t e m   2  and  a  l i g h t   c o n d u c t o r   c a b l e   5 

i n t o   w h i c h   t h e   s u n b e a m s   c o n c e n t r a t e d   by  t h e   l e n s   s y s t e m   2 

a r e  g u i d e d .   The  s u n b e a m s   c o n c e n t r a t e d   by  t h e   l e n s   s y s t e m   2 

a r e   t r a n s m i t t e d   to  a  r e q u i r e d   p l a c e   t h r o u g h   s a i d   l i g h t  



c o n d u c t o r   c a b l e   5.  In  t h e   s u n b e a m   c o n c e n t r a t i n g   a n d  

c o l l e c t i n g   a p p a r a t u s   h a v i n g   t h e   a b o v e - m e n t i o n e d   s t r u c t u r e ,  

i f   t h e   p o s i t i o n   of  t h e   b e a m - r e c e i v i n g   end  f a c e   5a  of  t h e  

l i g h t   c o n d u c t o r   c a b l e   5  i s   n o t   r e g i s t e r e d   w i t h   t h e   f o c u s  

p o s i t i o n   of  t h e   l e n s   s y s t e m   2,  s u n b e a m s   c o n c e n t r a t e d   by  t h e  

l e n s   s y s t e m   2  c a n n o t   be  g u i d e d   i n t o   t h e   l i g h t   c o n d u c t o r  

c a b l e   5  a t   a  h i g h   e f f i c i e n c y ,   and  t h e r e f o r e ,   t he   r e g i s t e r i n g  

o p e r a t i o n   of  t h e   end  f a c e   5a  i s   v e r y   t r o u b l e s o m e .  

F u r t h e r m o r e ,   e v e n   i f   t h e   a b o v e   two  p o s i t i o n s   a r e   p r e c i s e l y  

r e g i s t e r e d   w i t h   e a c h   o t h e r   a t   t h e   a s s e m b l i n g   s t e p ,   w h e n  

l o c k i n g   i s   n o t   f i r m ,   d u r i n g   u s e   of  t h e   a p p a r a t u s   a  s h e a r   i s  

p r o d u c e d   b e t w e e n   t h e   two  p o s i t i o n s   by  v i b r a t i o n   or  t h e   l i k e  

and  r e - a d j u s t m e n t   f o r   t h e   r e g i s t e r i n g   i s   v e r y   d i f f i c u l t   a n d  

t r o u b l e s o m e .  

F i g .   2  i s   a  b o t t o m   v i e w   s h o w i n g   one  e m b o d i m e n t   o f  

t h e   s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s   of  t h e  

p r e s e n t   i n v e n t i o n .   The  s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g  

a p p a r a t u s   1  c o m p r i s i n g ,   a  F r e s n e l   l e n s   2  h a v i n g ,   f o r  

e x a m p l e ,   a  s u b s t a n t i a l l y   h e x a g o n a l   s h a p e   and  a  h o l d i n g  _  

f r a m e   3  f o r   h o l d i n g   t h e   F r e s n e l   l e n s   2.  S u n b e a m s   c o n c e n -  

t r a t e d   by  t h e   F r e s n e l   l e n s   2  a r e   g u i d e d   to   a  h o l e   7  w h i c h  

p r o v i d e d   w i t h   a  l i g h t   c o n d u c t o r   c a b l e ,   w h i c h   i s   f o r m e d  

s u b s t a n t i a l l y   a t   t h e   c e n t e r   of  a  l i g h t - s h i e l d i n g   p l a t e   6 ,  

as  in  t h e   s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s  

shown  in  F i g .   1.  As  shown  in  F i g .   3,  t h e   l i g h t - r e c e i v i n g  

end  f a c e   5a  of  a  l i g h t   c o n d u c t o r   c a b l e   5  i s   a r r a n g e d   on  t h e  

h o l e   7.  A c c o r d i n g l y ,   as  d e s c r i b e d   h e r e i n b e f o r e   w i t h  

r e f e r e n c e   to  F i g .   1,  t h e   s u n b e a m s   c o n c e n t r a t e d   by  t h e  

F r e s n e l   l e n s   2  a r e   g u i d e d   i n t o   t h e   l i g h t   c o n d u c t o r   c a b l e   5 

and  t h e y   a r e   t r a n s m i t t e d   to  a  r e q u i r e d   p l a c e   t h r o u g h   t h e  

l i g h t   c o n d u c t o r   c a b l e   5  and  t h e n   u s e d   f o r   i l l u m i n a t i o n .   As 

d e s c r i b e d   h e r e i n b e f o r e ,   in  t h e   s u n b e a m   c o n c e n t r a t i n g   a n d  

c o l l e c t i n g   a p p a r a t u s   h a v i n g   s u c h   s t r u c t u r e ,   i t   i s   n e c e s s a r y  
to  r e g i s t e r  t h e   b e a m - r e c e i v i n g   end  f a c e   5a  of  t he   l i g h t  

c o n d u c t o r   c a b l e   5  w i t h   t he   f o c u s   of  t h e   l e n s   s y s t e m   2 .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   t h i s   r e g i s t e r i n g  

o p e r a t i o n   can   be  p e r f o r m e d   e a s i l y   and  a s s u r e d l y .   R e f e r r i n g  



t o   F i g .   2,  b o l t   s h a f t s   8a  and  8b  a r e   a r r a n g e d   p a r a l l e l   t o  

e a c h   o t h e r   in   t h e   b o t t o m   p o r t i o n   of  t h e   s u n b e a m   c o n c e n -  

t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s   1  and  a r e   s e c u r e d   to  t h e  

h o l d i n g   f r a m e   3.  C y l i n d e r s   9a  and  9b  a r e   a r r a n g e d   on  t h e  

b o l t   s h a f t s   8a  and  8b  so  t h a t   t h e   c y l i n d e r s   9a  and  9b  c a n  

move  on  t h e   b o l t   s h a f t s   8a  and  8b  in  a  d i r e c t i o n   i n d i c a t e d  

by  t h e   a r r o w   A.  Two  b o l t   s h a f t s   10a  and  10b  t r a v e r s i n g   t h e  

b o l t   s h a f t s   8a  and  8b  a t   r i g h t   a n g l e s   a r e   a r r a n g e d   p a r a l l e l  

b e t w e e n   t h e   c y l i n d e r s   9a  and  9b.   C y l i n d e r s   l l a   and  l l b   a r e  

a r r a n g e d   on  t h e   b o l t   s h a f t s   10a  and  10b  so  t h a t   t h e  

c y l i n d e r s   l l a   and  l l b   can   move  on  t h e   b o l t   s h a f t s   1 0 a  

and  10b  in  a  d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w   B.  T h e  

l i g h t - s h i e l d i n g   p l a t e   6  h a v i n g   t h e   h o l e   7  on  w h i c h   t h e  

b e a m - r e c e i v i n g   end  f a c e   5a  of   t h e   l i g h t   c o n d u c t o r   c a b l e   5 

i s   to  be  a r r a n g e d   i s   i n t e g r a l l y   a t t a c h e d   to   t h e   c y l i n -  

d e r s   l l a   and  l l b .   A c c o r d i n g l y ,   by  m o v i n g   t h e   c y l i n d e r s   9 a  

and  9b  in  t h e   d i r e c t i o n   A  a n d / o r   m o v i n g   t h e   c y l i n d e r   l l a  

and  l l b   in  t h e   d i r e c t i o n   B,  t h e   p o s i t i o n   of  t h e   h o l e   7  o f  

t h e   l i g h t - s h i e l d i n g   p l a t e   6  c an   be  a d j u s t e d   in  t h e   v i c i n i t y  

of  t h e   f o c u s   of  t h e   l e n s   s y s t e m   2  on  a  p l a n e   p a r a l l e l   t o  

t h e   p l a n e   of  t h e   d r a w i n g s .   In  t h e   a p p a r a t u s   of  t h e   p r e s e n t  

i n v e n t i o n ,   when  i t   i s   i n t e n d e d   to   move  t h e   c y l i n d e r s   9 a  

and  9b  in  t h e   d i r e c t i o n   A,  n u t s   12a  and  1 2 a '   on  t h e   b o l t  

s h a f t   8a  and  n u t s   12b  and  1 2 b '   on  t h e   b o l t   s h a f t   8b  a r e  

l o o s e n e d   so  as  to   p r o d u c e   a  s t a t e   w h e r e   t h e   c y l i n d e r s   9 a  

and  9b  a r e   m o v a b l e   in  t h e   d i r e c t i o n   A.  When  i t   i s   i n t e n d e d  

to  move  t h e   c y l i n d e r s   l l a   and  l l b   in  t h e   d i r e c t i o n   B ,  

n u t s   13a  and  1 3 a '   on  t h e   b o l t   s h a f t   10a  and  n u t s   1 3 b  

and  13b '   on  t h e   b o l t   s h a f t   10b  a r e   l o o s e n e d   so  as  to  p r o d u c e  

a  s t a t e   w h e r e   t h e   c y l i n d e r s   l l a   and  l l b   a r e   m o v a b l e   in  t h e  

d i r e c t i o n   B.  A f t e r   t h e   c y l i n d e r s   9a ,   9b ,   l l a   and  l l b   h a v e  

t h u s   b e e n   r e n d e r e d   m o v a b l e ,   t h e   h o l e   7  of  t he   l i g h t -  

- s h i e l d i n g   p l a t e   6  i s   l o c a t e d   a t   a  r e q u i e d   p o s i t i o n ,   a n d  

t h e n ,   t h e   c y l i n d e r s   9a ,   9b,   l l a   and  l l b   a r e   c l a m p e d   by  t h e  

n u t s   1 2 a ,   1 2 a ' ,   12b ,   1 2 b ' ,   1 3 a ,   1 3 a ' ,   13b  and  1 3 b ' ,   w h e r e b y  

e a c h   c y l i n d e r   i s   f i x e d   on  t he   c o r r e s p o n d i n g   b o l t   s h a f t s   b y  

two  n u t s   and  i s   a s s u r e d l y   l o c k e d .   T h e r e f o r e ,   a  s h e a r   i n  



t h e   p o s i t i o n s   i s   n o t   c a u s e d   a f t e r   t h e   r e g i s t e r i n g   o p e r a t i o n .  

F i g .   3  i s   a  v i e w   s h o w i n g   t h e  c r o s s   s e c t i o n   t a k e n  

a l o n g   t h e   l i n e   I I I - I I I   in   F i g .   2,  w h i c h   i l l u s t r a t e s   t h e  

s t a t e   w h e r e   t h e   l i g h t   c o n d u c t o r   c a b l e   5  i s   a r r a n g e d   on  t h e  

h o l e   7  of  t h e   l i g h t - s h i e l d i n g   p l a t e   6  shown  in  F i g .   2.  A 

s e a t   14  i s   i n t e g r a l l y   a t t a c h e d   to   t h e   c y l i n d e r s   l l a   and  l l b ,  

and  h e n c e ,   t h e   s e a t   14  i s   a r r a n g e d   so  t h a t   i t   can  move  i n  

b o t h   t h e   d i r e c t i o n   A  and  t h e   d i r e c t i o n   B  as  shown  in  F i g .   2 .  

A  c y l i n d e r   15  i s   d i s p o s e d   to   h o l d   t h e   l i g h t   c o n d u c t o r  

c a b l e   5  m o v a b l y   in  a  d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w   C .  

S c r e w s   to  be  e n g a g e d   w i t h   n u t s   16  and  17  a r e   f o r m e d   on  t h e  

p e r i p h e r y   of  t h e   c y l i n d e r   15,  and  a  g r o o v e   18  to  be  e n g a g e d  

w i t h   a  p r o j e c t i o n   ( n o t   shown)   of   t h e   s e a t   14  i s   f o r m e d   o n  

t h e   o u t e r   s i d e   of  t h e   c y l i n d e r   15  in  t h e   a x i a l   d i r e c t i o n  

t h e r e o f .   A c c o r d i n g l y ,   i f   t h e   n u t s   16  and  17  a r e   l o o s e n e d ,  

t h e   c y l i n d e r   15  i s   p l a c e d   in   a  s t a t e   w h e r e   t h e   c y l i n d e r   15 

can   move  in  t h e   d i r e c t i o n   C  w h i l e   b e i n g   g u i d e d   by  t h e  

g r o o v e   18.  When  t h e   c y l i n d e r   15  i s   l o c a t e d   a t   a  r e q u i r e d  

p o s i t i o n ,   t h e   n u t s   16  and  17  a r e   c l a m p e d ,   and  t h e   c y l i n -  

d e r   15  i s   a s s u r e d l y   s e c u r e d   a t   t h i s   p o s i t i o n   and  a  s h e a r   i n  

t h e   p o s i t i o n   i s   n o t   s u b s t a n t i a l l y   p r o d u c e d   a f t e r   t h i s  

r e g i s t e r i n g   o p e r a t i o n .   The  l i g h t   c o n d u c t o r   c a b l e   5  i s  

i n s e r t e d   i n t o   t h e   c y l i n d e r   15  and  t he   b e a m - r e c e i v i n g   e n d  

f a c e   5a  of  t h e   c a b l e   5  i s   p r o j e c t e d   to   t h e   top   f a c e   of  t h e  

l i g h t - s h i e l d i n g   p l a t e   6  t h r o u g h   t h e   h o l e   7,  and  as  d e s c r i b e d  

h e r e i n b e f o r e ,   t h e   s u n b e a m s   c o n c e n t r a t e d   by  t h e   l e n s   s y s t e m   2 

a r e   g u i d e d   i n t o   t h e   l i g h t   c o n d u c t o r   c a b l e   5  t h r o u g h   t h e  

b e a m - r e c e i v i n g   end  f a c e   5a.   The  c o v e r i n g   of  t h e   l i g h t  

c o n d u c t o r   c a b l e   5  i s   c u t   away  on  t h e   end  p o r t i o n   t h e r e o f   t o  

l e a v e   f i b e r s   5b  a l o n e .   The  f i b e r s   5b  a r e   s e c u r r e d   by  a  

c y l i n d r i c a l   f i t t i n g   19  to   c o n s t r u c t   an  end  p o r t i o n   of  t h e  

l i g h t   c o n d u c t o r   c a b l e .   The  p e r i p h e r y   of  t h e   u p p e r   p o r t i o n  

of  t h e   c y l i n d r i c a l   f i t t i n g   19  i s   s c r e w e d   and  a  r o t a t i o n -  

- p r e v e n t i n g   s q u a r e   p a r t   19a  i s   f o r m e d   in  t h e   l o w e r   p o r t i o n  
of  t h e   c y l i n d r i c a l   f i t t i n g   19.   The  u p p e r   s c r e w e d   p o r t i o n  

of  t h e   c y l i n d r i c a l   f i t t i n g   19  i s   s e c u r e d   to  t h e   c y l i n d e r   15  

by  means   of  a  n u t   20.  When  t h e   end  p o r t i o n   of  t h e   l i g h t  



c o n d u c t o r   c a b l e   5  i s   t h u s   s e c u r e d   to  t h e   c y l i n d e r   15,  s i n c e  

t h e   c y l i n d e r   15  i s   m o v a b l e   in  t h e   d i r e c t i o n   C  as  d e s c r i b e d  

h e r e i n b e f o r e ,   t h e   b e a m - r e c e i v i n g   end  f a c e   5a  of  t h e   l i g h t  

c o n d u c t o r   c a b l e   5  can   be  l o c a t e d   a t   an  o p t i o n a l   p o s i t i o n   i n  

t h e   d i r e c t i o n   C.  By  t h i s   a d j u s t m e n t   as  w e l l   as  t h e   a b o v e -  

- m e n t i o n e d   a d j u s t m e n t s   in  t h e   d i r e c t i o n s   A  and  B,  t h e  

b e a m - r e c e i v i n g   end  f a c e   5a  of   t h e   l i g h t   c o n d u c t o r   c a b l e   5 

can   c o r r e c t l y   be  r e g i s t e r e d   w i t h   t h e   f o c u s   of  t h e   l e n s  

s y s t e m   2 .  

F i g .   4  i s   a  c r o s s - s e c t i o n a l   v i e w   s h o w i n g   an  a l t e r n a t e  

e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n .  

In  t h e   c a s e   of  t h e   e m b o d i m e n t   shown  in  F i g s .   2  and  3 ,  

t h e   l i g h t - s h i e l d i n g   p l a t e   6  h a v i n g   a  h o l e   7  in  w h i c h   t h e  

b e a m - r e c e i v i n g   end  f a c e   5a  of  t h e   l i g h t   c o n d u c t i o n   c a b l e   5 

i s   to  be  a r r a n g e d   i s   i n t e g r a l l y   a t t a c h e d   to  t h e   c y l i n -  

d e r s   l l a   and  l l b ,   and  t h e   p e r i p h e r y   of   t h e   u p p e r   p o r t i o n   o f  

t h e   c y l i n d r i c a l   f i t t i n g   19  i s   s c r e w e d   t h e r e o n   and  t h e  

r o t a t i o n - p r e v e n t i n g   s q u a r e   p a r t   19a  i s   f o r m e d   in  t h e   l o w e r  

p o r t i o n   of  s a i d   c y l i n d r i c a l   f i t t i n g   19,   so  as  to  s e c u r e   t h e  

u p p e r   s c r e w e d   p o r t i o n   to   t h e   c y l i n d e r   15  by  means   of  t h e  

n u t   2 0 .  

C o n t r a r y   to   t h e   a b o v e ,   a c c o r d i n g   to   t h e   a l t e r n a t e  

e m b o d i m e n t   shown  in  F i g .   4,  s u c h   a  l i g h t - s h i e l d i n g   p l a t e   6 

i s   n o t   a t t a c h e d   to  t h e   c y l i n d e r s   l l a   and  l l b   b u t   i s   f i r m l y  

s e c u r e d   to   one  of  t h e   n u t s   16  and  17  ( f o r   e x a m p l e ,   to  t h e  

n u t   16)  by  m e a n s   of  s c r e w i n g ,   w e l d i n g   or  t h e   l i k e .   T h e  

c y l i n d e r   15  i s   p r o v i d e d   w i t h   two  h o l e s   a l o n g   t h e   l o n g i t u d i -  

n a l   a x i s   t h e r e o f ,   and  s c r e w s   to   be  e n g a g e d   w i t h   a  s c r e w e d  

s m a l l e r   d i a m e t e r e d   u p p e r   p o r t i o n   of  t h e   c y l i n d r i c a l  

f i t t i n g   19  a r e   f o r m e d   on  t h e   i n n e r   w a l l   of  t h e   s m a l l e r  

d i a m e t e r e d   u p p e r   h o l e   of   t h e   c y l i n d e r   15.  I t   s h o u l d   b e  

n o t e d   t h a t   t h e r e   i s   no  n e c e s s i t y   f o r   m a t c h i n g   t h e   l a r g e r  

d i a m e t e r e d   l o w e r e d   p o r t i o n   of  t h e   c y l i n d r i c a l   f i t t i n g   19 

w i t h   t h e   l a r g e r   d i a m e t e r e d   l o w e r   h o l e   of  t h e   c y l i n d e r   1 5 .  

As  can   r e a d i l y   be  u n d e r s t o o d ,   t h e   c l a m p i n g   of  n u t   16  

i s   a c c o m p l i s h e d   j u s t   by  t u r n i n g   t h e   l i g h t - s h i e l d i n g   p l a t e   6 

m a n u a l l y   and  t h e   c l a m p i n g   of  t h e   n u t   20  ( F i g .   3)  can  b e  



e l i m i n a t e d .  

As  w i l l   r e a d i l y   be  u n d e r s t o o d   f rom  t h e   f o r e g o i n g  

d e s c r i p t i o n ,   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   when  t h e  

b e a m - r e c e i v n g   end  f a c e   of  t h e   l i g h t   c o n d u c t o r   c a b l e   i s  

r e g i s t e r e d   w i t h   t h e   f o c u s   of  t h e   l e n s   s y s t e m ,   a d j u s t m e n t s  

in  t h r e e   d i r e c t i o n s   s u b s t a n t i a l l y   r e c t a n g u l a r   to  one  a n o t h e r  

can  be  p e r f o r m e d   a t   one  p o i n t   c l o s e   to  t he   f o c u s   of  t h e  

l e n s   s y s t e m .   T h e r e f o r e ,   t he   a d j u s t i n g   o p e r a t i o n   c a n  

r e m a r k a b l y   be  f a c i l i t a t e d .   F u r t h e r m o r e ,   s i n c e   e a c h  

a d j u s t i n g   ( h o l d i n g )   member   i s   s e c u r e d   by  two  n u t s   a f t e r   t h e  

r e g i s t e r i n g   o p e r a t i o n ,   no  s u b s t a n t i a l   s h e a r   in  t h e   p o s i t i o n  

of  t h e   b e a m - r e c e i v i n g   end  f a c e   i s   p r o d u c e d   a f t e r   t h e  

r e g i s t e r i n g   o p e r a t i o n   has   b e e n   a c c o m p l i s h e d .   T h e s e   a r e  

a d v a n t a g e s   a t t a i n e d   by  t h e   p r e s e n t   i n v e n t i o n .  

The  i n v e n t i o n   has   b e e n   d e s c r i b e d   in  d e t a i l   w i t h  

p a r t i c u l a r   r e f e r e n c e   to  p r e f e r r e d   e m b o d i m e n t   t h e r e o f ,   b u t  

i t   w i l l   be  u n d e r s t o o d   t h a t   r e a s o n a b l e   v a r i a t i o n s   a n d  

m o d i f i c a t i o n s   a r e   p o s s i b l e   w i t h o u t   d e p a r t i n g   f rom  t h e  

s p i r i t   and  b a s i c   s c o p e   of  t h e   i n v e n t i o n .  



1.  A  s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s  

c o m p r i s i n g   a  l e n s   s y s t e m   f o r   c o n c e n t r a t i n g   s u n b e a m s   and  a  

l i g h t   c o n d u c t o r   c a b l e   h a v i n g   a  b e a m - r e c e i v i n g   end  f a c e  

t h e r e o f   a r r a n g e d   a t   t h e   f o c u s   of  s a i d   l e n s   s y s t e m ,   w h e r e i n  

s u n b e a m s   c o n c e n t r a t e d   by  s a i d   l e n s   s y s t e m   a r e   g u i d e d   i n t o  

s a i d   l i g h t   c o n d u c t o r   c a b l e ,   c h a r a c t e r i s e d   in  t h a t   s a i d  

a p p a r a t u s   c o m p r i s i n g   a  c a b l e   h o l d i n g   means   and  a  p o s i t i o n  

a d j u s t i n g   m e a n s ,  s a i d   c a b l e   h o l d i n g   means   b e i n g   i n t e n d e d   t o  

h o l d   s a i d   b e a m - r e c e i v i n g   end  f a c e   of  t h e   l i g h t   c o n d u c t o r  

c a b l e ,   s a i d   p o s i t i o n   a d j u s t i n g   means   c o m p r i s e s   a  f i r s t  

a d j u s t i n g   means   w h i c h   s u p p o r t s   s a i d   c a b l e   h o l d i n g   means   a n d  

i s   c a p a b l e   of  m o v i n g   s a i d   b e a m - r e c e i v i n g   end  f a c e   of  t h e  

l i g h t   c o n d u c t o r   c a b l e   in  t h e   d i r e c t i o n   of  t h e   o p t i c a l   a x i s  

of  s a i d   l e n s   s y s t e m ,   and  a  s e c o n d   a d j u s t i n g   means   c a p a b l e  

of   m o v i n g   in  two  d i r e c t i o n s   v e r t i c a l   to   s a i d   o p t i c a l   a x i s  

and  p e r p e n d i c u l a r   to  e a c h   o t h e r .  

2.  A  s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s  

as  s e t   f o r t h   in  c l a i m   1,  w h e r e i n   e a c h   of  s a i d   f i r s t   a n d  

s e c o n d   a d j u s t i n g   m e a n s   c o m p r i s e s   a t   l e a s t   two  s e t s   of  b o l t  

s h a f t s   and  c y l i n d e r s ,   and  on  b o t h   e n d s   of  e a c h   c y l i n d e r ,  

f i x i n g   m e a n s   a r e   a r r a n g e d   to  f i x   s a i d   c y l i n d e r   a t   a  r e q u i r e d  

p o s i t i o n   a l o n g   s a i d   b o l t   s h a f t .  

3.  A  s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s  

as  s e t   f o r t h   in  c l a i m   2,  w h e r e i n   s a i d   f i x i n g   means   a r e   n u t s . .  

4.  A  s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s  

as  s e t   f o r t h   in  c l a i m   1,  f u r t h e r   c o m p r i s i n g   a  l i g h t - s h i e l d -  

i ng   p l a t e   w h i c h   s u r r o u n d s   s a i d   b e a m - r e c e i v i n g   end  f a c e   o f  

t h e   l i g h t   c o n d u c t o r   c a b l e .  

5.  A  s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s  

as  s e t   f o r t h   in  c l a i m   4,  w h e r e i n   s a i d   l i g h t - s h i e l d i n g   p l a t e  

i s   f i r m l y   s e c u r e d   to   a t   l e a s t   two  c y l i n d e r s   of  s a i d   s e c o n d  

a d j u s t i n g   m e a n s .  

6.  A  s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s  

as  s e t   f o r t h   in   c l a i m   4,  w h e r e i n   s a i d   l i g h t - s h i e l d i n g   p l a t e  

i s   f i r m l y   s e c u r e d   to  one  of  t h e   n u t s   of  s a i d   f i r s t   a d j u s t i n g  

m e a n s .  



7.  A  s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s  

as  s e t   f o r t h   in  c l a i m   1,  w h e r e i n   t h e   p e r i p h e r y   of  t h e   u p p e r  

p o r t i o n   of  s a i d   c a b l e   h o l d i n g   means   i s   s c r e w e d   and  a  

r o t a t i o n - p r e v e n t i n g   p a r t   i s   f o r m e d   in  t h e   l o w e r   p o r t i o n  

t h e r e o f .  

8.  A  s u n b e a m   c o n c e n t r a t i n g   and  c o l l e c t i n g   a p p a r a t u s  

as  s e t   f o r t h   in  c l a i m   1,  w h e r e i n   t h e   p e r i p h e r y   of  s a i d  

c a b l e   h o l d i n g   means   i s   s c r e w e d   so  as  to  s c r e w   in  s a i d  

f i r s t   a d j u s t i n g   m e a n s .  
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